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A third example is in the treatment of the median-finding algorithm of Blum et 
al. We find in an attempt to bound the average number of comparisons a bald 
assertion, amounting to the assumption that the rank of the median of the medians 
of the subsets into which the whole set is partitioned is uniformly distributed. (This 
is even on the page immediately before an exercise about using the median of three 
elements in Quicksort as a partitioning element likely to have a fairly central rank!) 
And those familiar with this algorithm will be surprised to see the proof continuing 
with an induction beginning at n = 2, since the algorithm has several steps of the 
form: “The process then proceeds to pairwisely merge the shorter arrays into arrays 
of length 15, with a dummy element is added after the merge of each pair” (sic). 
The number of careless slips is milch too large, and some of them could be very 
misleading for the reader. For examples, the algorithm for creating a heap is 
superficially plausible but is quite wrong because paths are traced towards the root 
rather than towards the leaves. It fails even on the illustrating example. 
From the Introduction: “Let us consider x3r. It cannot be calculated in fewer 
than eight multiplications, i.e. (sic) x, x2, x4, x8, x16, x”~, x2’, x3’, x3’.” But what 
about x, x2, x4, x5, x1’, xl’, x2’, x3’? 
In the analysis of Karatsuba and Ofman’s algorithm, the recurrence T(n) G 
3 T(n/2) + cn is supposed to imply T(2”) < ~(3” - 2”). Unfortunately, in the transla- 
tion from Knuth’s analysis the term cn should have become cn/2, and the above 
implication is invalid. The author proceeds by first choosing constant c “to be 
‘somewhat larger’ than its original value”. This gets us up to the base case. Next, 
in the inductive step, an erroneous 2k appears in place of a 2ki’, and the proof is 
completed! 
The incidence of purely typographical or grammatical errors is also intolerable, 
and rather surprising since this is a second edition of a book first published in 1979. 
This work could be useful to an experienced researcher as a source of material 
for teaching an algorithms course, but only at the high price of eternal vigilance. 
There are many misconceptions and outright blunders to be circumvented, and no 
unguided student should be exposed to the book. 
Mike PATERSON 
Department of Computer Science 
University of Warwick 
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Combinatory logic and the h-calculus play a fundamental role in Computer 
Science. Computability theory, programming language semantics and language 
96 Book Reviews 
design and implementation are just a few of the areas that have been influenced by 
and rely on this subject matter. This book has been based on the authors’ earlier 
notes on combinatory logic [2] but has been extensively revised and extended and 
now gives equal coverage to the A-calculus. 
The intended audience is presumably mathematical but the material is presented 
in a readable style and should be readily accessible to anyone with a basic foundation 
in discrete mathematics. It would be suitable as the basis for a final year undergradu- 
ate, or first year graduate, course for Computer Scientists. The coverage is broad 
but, in places, relatively shallow, however the book could be used by intending 
researchers as an introductory text to be read before tackling the more advanced 
book by Barendregt [ 11. Throughout the text there are plenty of thought-provoking 
exercises and the model answers to some of these have been included as an appendix. 
The authors have included appropriate bibliographical and historical comments in 
almost every chapter and I found these extremely helpful. 
The book starts (Chapters 1-3) with an informal introduction to the A-calculus 
and combinatory logic. The next two chapters are devoted to computability theory; 
in particular the representation of recursive functions and decidability results. 
Chapters 6-9 present the formal theory of the A-calculus and combinatory logic, 
focussing mainly on the issue of extensionality. The next section (Chapters 10-12) 
deals with semantics. The first two chapters present the basic terminology (combina- 
tory algebras and A-models) and the third chapter presents some particular concrete 
models, in particular Scott’s 0, model. Chapters 13-16 discuss typed systems, 
starting with a general discussion of typed terms and continuing with typed theories 
for combinatory logic and A-calculus. The book concludes with a discussion of the 
uses of A-calculus and combinatory logic in Logic and Proof Theory. The appendices 
contain proofs of the Church-Rosser Theorem and Strong Normalisation results 
for typed terms. 
The introductory material is well motivated from a mathematical viewpoint but 
extra motivational material would probably be required for computer scientists 
(possibly via functional programming). 
The computability section sets the A-calculus (and combinatory logic) in its 
classical setting; indeed the first undecidability result was developed for the A- 
calculus. However, the reader is expected to have some background in the theory 
of computation for this section of the book. For the well-prepared reader it provides 
a simple demonstration of the power of the formalisms. 
The semantics material is well motivated and presented. However, one aspect 
that is neglected to a certain extent is the operational semantics. Within the theory, 
Bohm trees play a central role in this style of semantics. Moreover, they can also 
be used to analyse the properties of some of the other models, in particular 0, 
(the appropriate theorem is stated but not elaborated upon). It is unfortunate that 
the authors have chosen to omit any discussion of these. A second, related, omission 
is the lack of any discussion based on the burgeoning computer science literature 
on reduction machines and other computer-based interpretations of the A-calculus. 
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Much of the material on types has been, until now, relatively inaccessible to the 
computer science audience. For example, [l] contains only a short appendix on the 
typed A-calculus. This section certainly provides a readable account of the main 
issues. My one criticism would again be that the authors have chosen to ignore the 
computer science contribution to this field. It would have been very easy to incorpor- 
ate some discussion of Milner’s algorithm and later developments at some point in 
the text. 
In summary, I feel that this is a well-written book that provides a good basis for 
courses or self-study and it is a welcome addition to the literature. However, from 
a computer scientist’s point of view, the book does not stand alone as the authors 
have failed to draw out many of the important and interesting connections with 
computing practice; it would have been better to omit the last two chapters on Logic 
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